Gray 's theory explained the neurobiological bases of individual differences in personality traits, through an important modification of Eysenck's personality dimension framework, and through the introduction of three behavioural defence systems (BAS, BIS, FFFS); so that the relative sensitivity of either behavioural defence system to reward or punishment will reflect the type of emotional and cognitive process that dominates the personality.
Introduction
The durability of symptoms is considered by DSM as a criterion for the diagnosis of psychological and mental disorders, and the dynamics of time can be viewed as an intersection common field of interest assembling most psychological theories especially when dealing with the various developmental stages; and when we speak of time it necessarily means time as another spatial dimension, or better as space-time; however, and in spite of this, the concept of spacetime is absent in the writings of psychologists in general and the work of mental health specialists in particular when discussing such questions or issues concerning normality and abnormality ,excepting what relates to the perception of reality -which implicitly includes the concept in the case mental illnesses -or the perception of time and space -in the case of neurodegenerative diseasesEinstein's theory of relativity gave a revolutionary interpretation to the concept of time in modern physics, and space and time became inclusive of each other in cosmic space, time slowing down when physical bodies accelerate their movement towards the speed of light whence time stops altogether .What then concerning the individual interior or subjective space ? where thoughts and feelings are accelerated to the point of calling for past and future events to be lived as present experience, carrying with it sadness or joy, making us feel slowness of time in the case of misery and grief and its acceleration in the case of happiness and joy; and what concerning our psychological experience with this space-time that controls our behaviour in general and our physiological responses in particular, as most our biological functions are dependent on cyclic variations and rhythms as a result of a particular sensitivity to time.
Jeffrey Gray proposed neurobiological bases for behaviour in his Reinforcement Sensitivity Theory (RST), which he derived from Eysenck's theory of personality. Eysenck defined two principal behavioural dimensions/axes (extraversion/ introversion and emotional stability/neurosis); nevertheless, Gray proposed a new personality dimension framework, and "added" the axis of impulsiveness by deviating Eysenck's extraversion axis, relating to sensitivity to reward, 30 degrees west, then deviated, the neurosis axis, relating to sensitivity to punishment, also 30 degrees west, to point towards anxiety this time, to arrive in the end at three behavioural systems with neurobiological bases : namely the Behavioural Activation System (BAS), the Behavioural Inhibition System (BIS) and the Fight/Flight/Freeze System (FFFS) (Gray, 1970; Gray, 1987; Gray and McNaughton, 2000) .
Reinforcement sensitivity, whether to pleasurable stimuli or to unpleasant stimuli, requires having regard to two main factors determining any possible response, these two factors are time and space, which generate, under the influence of reinforcement, behavioural types that are, in turn, sensitive to space-time, and that submit to the acceleration/slowing down principle, which can be imagined within the individual interior space, especially after elucidating the way by which the representation of space occurs in the brain via two types of cells : place cells and grid cells, an elucidation which awarded O'Keefe and colleagues the Nobel Prize in Medicine or Physiology in 2014 (Burgess, 2014) . But is this representation of space controlled by the laws of physics, and does the deviation from these laws lead to abnormality and disorder?.
I will rely, in my hypothesis of psychological space-time sensitivity, on the work of such leading researchers in behavioural defence systems and cognitive space navigation, like J.A. Gray and J. O'Keefe, to imagine a spatio-temporal framework within Eysenck's and Gray's personality frameworks, thus suggesting the introduction of the concept of psychological space-time sensitivity in psychological studies, regarding to its importance in defining normality and abnormality, starting from purely clinical observation of cognitive behavioural and affective disorders under the influence of this sensitivity.
The Space-Time Notion and Reinforcement Sensitivity Theory
The work mechanism of reward and punishment circuits within the brain clarifies individual differences in personality traits, on which the prevision of behavior can be based through the linking of personality dimensions to theories of drives, learning and emotions …This simply is the starting point in reinforcement sensitivity theory, in which Jeffrey Gray concluded to "the existence of behavioral neurobiological systems underlying the interdependent mechanisms between personality dimensions and psychopathology; these systems are associated with variations in personality as a function of motivational influences. Individual differences in the sensitivity of the subsystems relate to variations in emotional reactivity and psychopathology" (Pickett et al., 2012) The behavioural inhibition system, which generates anxiety and passive avoidance, following responses to punishment stimuli, is opposed to the behavioural activation system, which acts, despite threat and danger, in search of reward, in feelings of pride, and always hoping and expecting to get rewarded, whereas the fight/flight/freeze system activates avoidance behaviour in response to both conditioned and unconditioned unpleasant stimuli; and oversensitivity of these systems, according to researchers, reveals the predisposition to various psychological diseases (Jovhari fard et al., 2015) . Nevertheless, Jeffrey Gray pointed to the effective role of the behavioural inhibition system in expectation, caution and prudence during search and scanning behaviours; and instead of being a simple passive avoidance system, the BIS became of paramount importance, in conflict resolution, through selective attention and defensive approach, and hence in cognitive anxiety in cases of normality." (for more details see Gray, 1987; Gray and McNaughton, 2000) . On the other hand, and owing to the fact that the BIS is naturally associated with non-reward, conditioned punishment, and increased alertness and attention to aversive stimuli, a high level of BIS sensitivity is often associated with an increased vulnerability to anxiety disorders" (Harmon-Jones, 1997), anxiety and depression (Vervoort et al., 2010; Mashrouti et al., 2016) .
Behavioural inhibition persons are characterized by having a higher level of expectancy, which is often associated with expecting punishment, regardless of how much pleasure each expected event may carry,…and, the problem resides in their cognitive system having the predisposition to conditioning, or what Abramson and colleagues termed a "cognitive sensitivity" that acts by generating negative representations contributing to the development of despair, so that this last one raises the prospect of occurrence of aversive stimuli the status of which cannot be modified by the individual" (Haeffel et al., 2008) ; and this cognitive sensitivity manifests itself clearly among depressed patients (Gucht et al., 2009) , therefore, the BIS acts, upon dialoguing with expected pleasurable stimuli, in an irrational manner, through imparting the label of pain on it, under the weight of rumination; and in this matter, Tull and colleagues (2010) concluded "to the existence of a positive correlation between BIS activity and rumination and catastrophizing", the two conditions constituting together some kind of ruminative anxiety, so the latter compresses the notion of space-time to the point of living the expected event as an immediate conscious experience…, adding to it also the factor of detail, with an imagined accuracy depicting the individual's sensation of treat and danger (Levita et al., 2014) and the proximity of punishment, and therefore the intensity of the threat and its proximity/distance in space-time determines the kind of system intervening in goaldirected conflict resolution : that is, whenever the intensity decreases and remains distant in space and time whenever BIS allows the individual to subscribe to cautious approach behavior (Corr, 2013) ; but, what if threat expectation is hastened and its intensity increased?, and what are the consequences, as a result of an interaction between psychological space-time sensitivity and cognitive sensitivity, on both BIS and BAS?.
Regarding the behavioural inhibition system, psychological sensitivity to space-time works as a process of cessation, within a negative feedback loop as far as behaviour is concerned, and as a process of increased tension within a positive feedback loop as far as emotions are concerned, , and explains many psychological disorders related to BIS, like depression for example or obsessive compulsive disorder, with a substantial difference linking ruminative anxiety in depression with psychological sensitivity to future while linking obsessive thoughts in obsessive compulsive disorder with psychological sensitivity to past, and this, in turn, explains the interaction between psychological time and physical time, and therefore provides the possibility to imagine an adaptation (or projection) of Enstein's special theory of relativity framework to Eysenck's personality dimensions and Gray's behavioural systems frameworks, thus psychological space-time sensitivity among people with previously mentioned disorders, clearly explains the slowing down and acceleration of cognitive processes to the point of reduction to an immediate present, so that past in obsessive compulsive disorder and future in depression are transformed into present experience without any extension of time.
In obsessive compulsive disorder individual psychological time accelerates, (means that conscious experience moves (thoughts move/ accelerates in individual psychological space) , starting from past events within a painful experience, to be recalled, with its timing and place, to present life, and giving way to unending useless possibilities and questions", " why didn't I do so??", which in turn establish a ruminative anxiety, imprisoning its subject into a past/present, rendering him unable to overcome his condition, and complicating the clinical agenda with overlapping symptoms making the diagnosis process difficult in most cases.But in depression, individual's psychological space-time is compressed and slows down as a result of an accelerated emotionalcognitive processing (thoughts movement accelerates in psychological space ) pointing to future, (while his behavioural and biological physical time slows down) making him live the future event as a present experience, which builds up the expectation process as a result of its acute pain, so to generate ruminative anxiety towards matters relating to life meaningless (or as Frankel calls "the existential anxiety" or the "existential vaccum") and so that melancholic thoughts manifest themselves as prominent symptoms within the clinical agenda of major depression patients precisely and seasonal depression patients as well, whereupon the oversensitivity of BIS to aversive stimuli face clear difficulties at the level of BAS, in the case of major depression (McFarland et al., 2006) , as laboratory models and neurosciences confirmed that depression patients are less responsive to reward as compared to normal subjects (Dimidjian S et al., 2011) .
On the other hand the behavioral activation system is associated with approach behavior and the incapacity to resist to reward and the delay of gratification, and this explains sensitivity to rewarding stimuli among subjects with overactive behavior, on the one side, and the decrease in the readiness to acquire conditioned responses, on the other side, therefore reducing, for them, occasions for social learning in accordance with the principle of observation and modeling, or even according pavlovian learning laws, as a result of the speed of extinction, so that the prefrontal cortex doesn't intervene to reduce wrong attempts and to perform the socially acceptable behavior; and the functional deficiency of this structure explains the involvement of extreme extraverts in antisocial and addictive behaviors (Loscertales et al., 2010; Karjalainen, 2016) , and their tendency to overconfidence in particular, as a result of their urgent desire in dealing with all rewarding stimuli without the renunciation to any of them, the fact that leads to the acceleration of their psychological space-time within the present which means the acceleration of the temporal cognitive-behavioral processing in present so more, in this regard (Gordwood, 2010; Ghaemi, 2007) confirm that psychological time slows down among depression patient, as a result of the slowing down of their biological clock, and accelerates among manic disorder patients, as a result of an acceleration of their biological clock; whereupon this desynchronization of rhythmic biological and psychological functions will be one of the main causes of incidence of mental illnesses (Hajak and Landgrebe, 2010) . Therefore, our adaptive behavior depends on the extent to which behavioral activation and behavioral inhibition systems work in harmony to manage and regulate processes associated with reward and punishment, and in this regard, (Gonen et al., 2014) favor the "disregulated interaction hypothesis" as a challenge to both the BAS disregulation theory and the reinforcement sensitivity theory when dealing with bipolar disorder , which paves the way to speak about common structures and systems, which we can build upon to propose our inclusion of a psychological space-time sensitivity framework , and whereupon suggest the intervention of a regulating neural system having a close link with visceral factors; « thus visceral factors might also have an impact on the sense of time, leading to a stronger focus on the present and an overestimation of time, because the perception of time is strongly linked to our subjective well-being, the passage of time varies considerably depending on our emotional states » (Wittmann and Paulus, 2007) . Therefore psychological time perception is conditioned by the synchronization of biological functions rhythmic characteristics (the material time) closely linked to visceral factors, on the one hand, and to the affective state of the person, on the other hand, and in a third way to his cognitive capacities to normal processing of events space-time, so that time becomes relative in all cases.
Space-Time Notion, Impulsivity and the Delayed Gratification Model
The socializing process plays a prominent role in the formation of the concept of space-time, linking it to psychological characteristics that determine the nature of personality along the extraversion/ introversion and stability/neurosis axes, and determines the neurobiological nature of these personality dimensions by activating excitation and inhibition mechanisms, which are the basis of reinforcement sensitivity theory.
The idea of a psychological space-time sensitivity is linked to reinforcement sensitivity, and owing to this link, the type of dominating behavioral system can be determined within individuals : those with inhibition type of behavior are prone to stimuli selection, and thus orient and concentrate their attention upon a few of these stimuli, because of their strong sense of the value of time spent in the process; and this explains the decline of sociability trait among them, and in return raises their motivation for achievement, owing to their extreme sensitivity to space-time which makes them feel the inability to perform the task.
In opposition to this, those with behavioral activation type are prone to search for and approach all kinds of rewarding stimuli, thus lacking the capacity to evaluate these last once according to their importance; and their fault becomes clear during the inhibition process and the action of selecting priorities, especially if we take into account the space-time factor, since these individuals sprawl in an endless psychological time believing in their capacities for achievement despite the multiplicity of tasks, the fact that raises their degree of impulsiveness.
Mathias and Stanford (2003) define impulsivity as « a tendency towards acting without forethought, making quick cognitive decisions and failing to appreciate circumstances beyond "the here-andnow", but Dickman (1990) challenged this traditional view of impulsivity and coined the terms Functional Impulsivity (FI) and Dysfunctional Impulsivity (DI). He argued that, while some forms of Impulsivity have negative or dysfunctional consequences other forms have clearly positive or functional consequences (e.g., the tendency to ''seize the moment''). the concept was extended in Gray's theory (for more see Luke D. Smillie and Chris J. Jackson, 2006) and the implication of BAS in impulsive behaviour was well documented (Braddock et al., 2011) , Moreover, according to "Wallace, Newman and Bachorowski (1991)" extreme levels of BAS have been linked to impulsivity disorders (Amodio et al., 2008) .
Eysenck and Eysenck related impulsivity to risk taking, lack of planning, and making up one's mind quickly (Moeller et al., 2001) , whereas (Segarra et al., 2007) related BIS to psychasthenia, fears, obsessiveness, anxiety and negative affect and showing that BAS scores were strongly associated with indicators of impulsivity and extraversion.
Immediate gratification among the behavioural activation type reflects extending of the present moment ("here and now"), that is the sufficient time to feel the pleasure, even if the delay seduces towards a greater reward, and this is in accordance with (Metcalfe and Mischel, 1999) hypotheses which they based on the delayed gratification model as a standard tool for measuring self-control, considering both (delayed gratification and self-control) as being key constructs of emotional intelligence. Some researchers describe impulsiveness as a failure in temporal processing (Wittmann et al., 2011) , and according to (Slessareva and Muraven, 2004) , "The lack of self-control (sometimes operationalized as impulsivity) is characterized by inability to suppress the desire for immediate gratification. Impulsive behavior emerges when the salient rewarding stimuli in the environment heavily influences an individual's behavior. An impulsive person's temporal horizon is impaired, such that he or she is focused primarily on the present and demonstrates very little, if any, concern about the future".
And here I open a parenthesis to ask: "is it possible for the delay of gratification to be a criterion for self-control?" "that is for non-impulsiveness" "and is it possible to consider this as an implicit evidence for a link between impulsiveness and behavioural activation system more than behavioural inhibition system, on the basis of the quest for reward and the avoidance of punishment…?" "doesn't this permanent delay violate brain reward system, so that it becomes impossible to activate it when needed, thus making reward even less probable, no matter how luring is the gratification and how much is the amount of resulting exaggeratedly expected pain?. And if we recognize that lack of self-control is impulsiveness, and that impulsive person's time prospect is harmed so that he will concentrate on the present without attention to the future (psychological sensitivity to present), what then concerning over self-control, can we consider it, as well, as impulsiveness that could harm the individual's time prospect of (psychological sensitivity to past and future)?; so does psychological space-time sensitivity, here, misguides the self-control process and therefore distorts optimal time appraisal ?.
In my opinion it would be better if we accept the term "rhythmic self -control" which is more flexible, primordial for both BIS/BAS activities, and able to keep a kind of internal psychological peace; thus an over/under -self control may be influenced by psychological space-time sensitivity and then leads to impulsivity.
The sense of space-time is the essence of behavioral and modulatory systems in reinforcement sensitivity theory; and stability, as opposed to impulsiveness, is the outcome of the alternation between activation and inhibition processes, in the physiological sense, and between movement and rest in the physical sense, all this within an important eISSN 1303-5150 www.neuroquantology.com psychological spatio-temporal process axis, which is the psychological space-time sensitivity, which, in turn, determines the degree of normality in personality; and in accordance with this, and on the one hand, impulsiveness among the behaviorally inhibited type (which in essence is of a compulsive nature) is a function ((psychological time acceleration or deceleration × sensitivity to punishment), and this is what we can see in cases of suicide of the depressed for example (while taking into account the orientation of the acceleration of the temporal cognitive processing , meaning the movement of thoughts towards the future or the past, which may then determine the appropriate physic's law for the trouble as in obsessive compulsive disorder where the individual's psychological time accelerates while it slows down in depression, on the other hand, impulsiveness among the behaviorally activated type will also be a function of the two variables , but toward the present (psychological time acceleration × sensitivity to reward) ( acceleration within the present ) which is the case in addicted behavior, for example, where the addicted person believes in the stretch of the moment ( in a spatial-temporal fashion).
Through his rotation of the impulsiveness axis, Jeffrey Gray confirmed that extraverts are more inclined to show impulsive behaviors, as a result of their incapacity to inhibit wrong responses, and also their inability to evaluate the consequences of these wrong responses in comparison with introverts, in whom the expectancy factor increases the likelihood of avoidance behavior; and here, I postulate the addition of a spatio-temporal axis, rotated by 30 degrees west of the BIS axis, specific to psychological space-time sensitivity, which in our opinion represents the result of the interaction between psychological time and physical time (i.e space-time), and possessing a double feature ranging from slowness to acceleration depending on the orientation of time (past/present/future ), so the personality dimension framework becomes as follows (see the Fig 1 bellow) :
The figure shows how psychological space-time accelerates towards future and past causing physical space-time compression in the case of punishment sensitivity (T = 0) (the complete stopping of time that leads to suicide in depression), and opposed to this state, is how psychological space-time accelerates towards the present causing physical space-time slowing down in the case reward sensitivity (in which case T doesn't stop altogether) in order to get immediate gratification. In reality it's a psychological space-time reinforcement sensitivity that has already been outlined in its main characteristics by social learning theories, and described as the result of the interaction of genetic and environmental factors (such as values, customs, beliefs, traditions,culture,….etc).
Therefore, I can define psychological spacetime reinforcement sensitivity as being an indicator of the degree of distortion of the spatiotemporally perceived experience resulting from over expectation of reward or punishment and the acceleration of their proximity in time and space, which, in the end, will cause an incapacity in the spatiotemporal processing of events that hinders the best estimate of time.
The above figure summarizes how psychological time accelerates or slows down as a result of defense systems sensitivity to reinforcement and their interaction with reward or punishment space-times, an interaction that determines the degree of normality of the person.
Neuro-Biological Basis of Reinforcement Psychological Space-Time Sensitivity
Technological developments in the medical field greatly contributed to the determination of the neurobiological bases of behavioral systems, as it clarified the link between the behavioral inhibition system and the following structures: the septohippocampal system, the dorsal prefrontal cortex, the posterior cingulated cortex and the medial septum/diagonal band of Broca complex; while it linked the fight/flight/freeze system with fear and positive avoidance through the periaqueductal gray, the medial hypothalamus, the amygdala, the anterior cingulated cortex, and the ventral prefrontal cortex; (Naughtona and Corr , 2004) and concerning the behavioral activation system, recent neurobiological studies linked it with the following structures: the ventral tegmental area (VTA) and its dopaminergic neurons, prefrontal areas (precisely ventral and medial) which include important links with the ventral tegmental area, the anterior cingulate cortex, parts of the basal ganglia (ventral striatum and nucleus accumbens) and medial temporal area (amygdala and hippocampus). The two structures: the ventral and medial prefrontal areas and the basal ganglia are activated during reward expectation, whereas the corpus striatum is involved in the preparation and execution of motor response to rewarding stimuli, while, in the meantime, the amygdala contributes to the various aspects of the processes linked with reward, such as evaluating the weight of the rewarding stimuli and orienting attention toward these stimuli (Leibenluft et al., 2003) .
The psychological space-time reinforcement sensitivity hypothesis requires the investigation of the structures and mechanisms, whereby past experience is recalled within its spatiotemporal context, and how future events are looked up and expected, to the degree of reducing past and future to an immediate present, in which time is accelerated and slowed down to the point of stopping, in an entirely similar manner as in Einsteinian relativity; but with a single difference: that the process occurs within the individual psychological space, with all that interacts within it, such as neuropsycho-socioenvironmental and chronobiochemical factors, thus providing for a sense of subjective time termed «consciousness» by (Tulving, 2002 (Tulving, , 2005 , and that characterizes episodic memory, which he believes in its ability to travel through mental time, not only in the past, through memorizing, but also in the future, guided in this by three presumptions-accounted for as essential components making the possibility of breaking through time a human feature-and which are: sense of subjective time, autonoetic awareness, and self; and for this reason he called «autonoetic episodic memory»
According to Endel Tulving, mental time travel doesn't occur solely in the subjective time but occurs also in the subjective space (exactly as in space-time physics). So, the mind space for a recalled past or an imagined future is likely to be entirely different from the present space.
That I project Einstein's relativity onto this unique human feature, entrusted to episodic memory, means that I adopt the non-linear law, that explains the relationship between subjective time and physical time, and which essentially violates the Weber-Fechner law, on the one hand, and supports the time sensitivity issue as presented by (Crystal , 2006) , on the other hand. Nevertheless, Tulving made of psychological time a principal component of autonoetic episodic memory without mentioning physical time, so how can this happen?.
Here is an observation that drew my attention for years, while I was living through the story of two women, who were victims of very old oriental traditions (having no link neither with religion nor with reason), thus being compelled to marriage in their adolescent years, then were condemned to continue the forced marital relationship against eISSN 1303-5150 www.neuroquantology.com their will. Today, and after almost forty years, they continue to remember details of the painful past, but more, they continue living these details daily; they ignored the present and were both incapable of perceiving it, as if physical time has stopped in the seventies of the past century… Both suffer from obsessive compulsions: the first from religious obsessions with strange rituals when talking, and the second from obsessive cleanliness with depressive symptoms getting intensified most of the time. And despite the great number of children and grandchildren (the first having 7 children and 11 grandchildren, and the second having 7 children and 2 grandchildren), this self , conscious of her psychological time, is incapable to get back to the now (to the physical time); so why this psychological sensitivity to the past with all its events in detail?; and does episodic memory requires more than the three components considered necessary for mental time travel proposed by Tulving??.
So, the starting point along the psychological space-time reinforcement sensitivity framework, will be from episodic memory, with its multiple functions and intertwined links, and which is primarily based on "temporal associative learning" which allows for linking distant experiences in time and space with each other in a recalled, imagined or expected space-time context. There is, for this cognitive affective process, a new network of cells and neuronal circuits, recently discovered by modern physiological and medical studies, and that always continue to surprise us.
In this regard, the study of (Kitamura et al., 2015) point to the role of entorhinal cortex-hippocampal circuit in temporal associative learning via two pathways: the first a direct pathway responsible for the temporal characteristics of episodic memory, and the second an indirect or polyvalent circuit responsible for spatial context processing. For their part, (Lusk et al., 2016) described "cerebellar, hippocampal and striatal time cells" and clarified how to integrate these timing systems into a common system for time perception, emphasizing the role of pyramidal CA1 cells in coding and integrating information across spatiotemporal gradients after receiving temporal information from CA2 and spatial information from CA3, with the possible intervention of entorhinal grid cells as a source of temporal information for these "time cells"; so «that grid cells provide an integrated representation of self-generated distance and time information in a situation where visual-spatial cues are present but visual flow is eliminated» (Kraus et al., 2015) , and therefore works to fill gaps between distant events within memory (MacDonald et al., 2011) . «However, unlike the place cells in the hippocampus, each of which encodes a unique place field, neurons in the entorhinal cortex represent space in a grid-like firing pattern, each cell fires not in a single location in space, but in multiple, evenly spaced locations. These locations form a periodic triangular, grid-like array, with clear regions of silence between the vertices of the triangles. Thus, while place cells in the CA1 region provide a local description of space, grid cells provide for global description» (Kandel, 2014) . And therefore, the medial entorhinal cortex, precisely, provides a spatial metric system, that contributes to navigation and memory through the strong links between grid cells and their easy control and registration, which paved the way for cortical functions computing analysis (Igarashi, 2016) ; as for the hippocampus, it uses space as scaffold, on board of which time and space interpenetrate each other, for most kinds of memories (Igarashi, 2016; Nielson et al., 2015) ; and in this respect (Howard and Eichenbaum, 2015) proposed a computing hypothesis for the coding of time and space by the hippocampus, and spoke of the way this structure uses the spatiotemporal representation, to build relationships between various stimuli and the follow up of events that can stored and recalled within their space-time context through a complex and intertwined work of time cells and place cells in this structure, as the hippocampus encodes the spatial and temporal relationships of stimuli that were chosen in distant times and places in the past and that were recalled when needed .
On another side, and concerning time cells in the striatum, the study of (Penartz et al., 2011) asked whether this structure was only a part of operant memory, and confirmed its important role in episodic memory, so that signals from its ventral part «not only predicts how good or bad the outcome will be, but also the 'what' and 'where' of it, and possibly further aspects such as when it will come». Perhaps this would support the issue of mental time travel provided by autonoetic episodic memory, as reported by Tulving, and described as one of the types of explicit memory governed by the hippocampus, in addition to its "essential role in spatial navigation" (Eichenbaum and Cohen, 2014) , which requires a network of neural conductions, working at the speed of light, allowing for the application of special relativity to it, and therefore pointing to a spatiotemporal sensitivity of both behavioral activation and behavioral inhibition systems to reinforcement (positive reinforcement or reward and negative reinforcement or punishment), and this would explain the various psychological and mental disorders in future research.
In a new model based on special relativity, and explaining the perception of time, (Ghaderi, 2015) hypothesized that brain activity, during the integration and processing of information, approaches the speed of light, and hence psychological time relativity is being linked to speed, so that whenever cortical activity is increased whenever the more processing and integration of information occurs (to reach the speed of light), and therefore perceived time is expanded; and in opposition to this, whenever cortical activity is decreased whenever the processing and integration of information is lessened (always in accordance with the speed of light), and therefore perceived time is being compressed here .
The idea of a psychological space-time reinforcement sensitivity is in accordance with the above suggestion by (Ghaderi, 2015) but, it precises the direction of the acceleration, which implicitly includes the spatial context of the processing and integration of information, so that psychological spatial navigation will not become haphazard, or be exposed to disorders, in which case will lead to physical space perception incapacity, and, therefore, to the incapacity to return to the ' here and now ' in the case of BIS oversensitivity to the past (as in obsessive compulsions), or to the future ( as in depression and suicidal behavior), or the stretching of the moment (here and now) in the case of BAS oversensitivity to the present (as in mania and addictive behavior); so, who directs the helm of command of this trip, that challenges the laws of physics through the unification of time?; and who decides, plans and executes the return to the 'now', and therefore issues appropriate adaptive responses depending on the different situations?.
After the hippocampus, the entorhinal cortex and the striatum, the space-time perception pathway points towards the frontal cortex, the centre for executive functions, to allow for decisions to be taken, but, this is more complex than can be imagined, because of the interpenetration of cognitive and affective functions in this area, on the one hand, and because of cortical functional asymmetry, on the other hand.
In general, the prefrontal cortex specializes in emotional processing and therefore in approach and avoidance behavior (Spielberg et al., 2008) . As for the cortical asymmetry issue, many studies confirmed the specialization of the right prefrontal cortex in the processing of negative emotions and aversive stimuli, as compared with its counterpart, the left prefrontal cortex, which is specialized in the processing of positive emotions and pleasant stimuli (Grimshaw and Carmel 2014; Davidson, 2002; Lusk et al., 2016) . Moreover, the role of the prefrontal cortex extends to emotional regulation and anxiety states through its multiple connections with, especially, the amygdala (Eden et al., 2015) , and the hippocampus.
As for its involvement in time perception, (Gordwood, 2010) suggested a "fronto-striatothalamic cicuit", thus extending the scope of neural structures common to Gray's behavioral systems and what we hypothesize as a neurobiological basis of another kind of sensitivity; so the expectation of punishment and reward can modify, under the influence of the intensity of the stimulus (pleasant and aversive), the stimulus sensibility threshold and its proximity and distance in space-time, transforming this sensibility into a sensitivity exceeding the direct proportionality of the Weber-Fechner law; that is, representation of time in the brain doesn't depend on a single clocking system, but depend, according to (Buhusi and Meck, 2009 ) on multiple independent time systems or clocks differing in their accounting for the unique period of time, therefore allowing for the brain to be in a state of continuous recording of multiple events in different time contexts; the representation of periods of these events being relative, not absolute; and this, always, by going back to special relativity .
The specificity of information processing speed, which may equal the speed of light, is what makes time being extended, compressed or stopped, as explained previously concerning the examples of observed cases of disorders cited above. And concerning the way, whereby, past events are recalled, or future events expected or imagined, that is the way of mental time travelling, (Moser et al., 2015) explained the mechanism through which sharp wave activity overlaps long-term potentiation ripple activity in the hippocampus, and how this " sharpwave ripples" mechanism contribute to memory consolidation and retrieval, through the process of event replay which showed activity of place cells similar to that occurring during real experience, and in this way, the phenomenon of event replay eISSN 1303-5150 www.neuroquantology.com supports 'mental time travel', both towards past and future, through spatiotemporal maps . And therefore, (Sunddendorf and Corballis, 2007) confirm the necessity for cognition to govern behavior, so that this mental time travel becomes the flexible and effective strategy as it is supposed to be.
In my opinion, freezing would impair the psychological space navigation, exposing therefore its actor to psychological space-time sensitivity to the event. So, having neuronal bases and being a four dimensional conscious experience, mental time travel must allow for special relativity to be applied to it; and this the way (Sieb, 2016) decided it to be, as he cited the neuronal structures intervening in the processes of duration perception, mental time travel, and the discrimination between past and future, namely: «the cerebellum, right PPC, right PFC, fronto-striatal circuits, and insular cortex for duration perception; the inferior frontal and superior temporal lobes, hippocampus, medial PFC, medial parietal and posterior cingulated cortex for pastfuture distinction and mental time travel», and also those intervening in synchronous and asynchronous event distinction, namely «the PFC, IPC, superior colliculus, and insular cortex», and finally pointed to «the posterior sylvian regions, PPC, and temporoparietal networks for temporal order judgment» .
We often use numerous concepts expressing psychological space-time sensitivity, in our everyday life, without paying the least attention to them, like saying: "it made me feel race against time when desire pushes me to succeed in something" or "I lost the notion of time", when feeling the job stress, or saying "sorry I was not here" when distracted we apologize to our interlocutor…. We indeed experience this asynchrony between our psychological time and physical time. Thus, the relativity of synchronization becomes the separation boundary in psychological space-time reinforcement sensitivity, in reward as well as in punishment, so that, whenever the gap is widened between them whenever the incapacity in spatiotemporal judgment is increased; and the example of posttraumatic stress disorder patients is a particularly clear example.
Expectation increases the sensitivity of behavioral inhibition and behavioral activation systems to reward and punishment and their proximity in time and space, and therefore increases their space-time reinforcement sensitivity. Expectation also calls for a mental time travel involving episodic memory, which, in our opinion, requires more than knowledge and consciousness; thus, the two ladies, mentioned above, knew well that the event belongs to the past and were aware of that: however their journey stayed stuck there, which widened the gap between their psychological time and physical time because of a distortion in the perceived spatiotemporal experience relating to 'when' 'where' and 'what' happened?. One of them says "on that day I felt as if my soul left my body", and the other says "I am now someone else whom I do not know". So, here, human experience is conscious, and indeed four-dimensional, as (Sieb, 2016) said but disordered because of psychological space-time sensitivity to punishment.
Postulating a neurobiological basis for the notion of psychological space-time sensitivity is not at all an easy matter, however, it remains without any doubt, possible for conducting experimentation on the subject (and that is what experimental neurosciences, I hope, will realize), this on the one hand; and on the other hand, what has been referred to as previous studies (Ghaderi, 2015; Buhusi and Meck, 2009; Moser et al., 2017; Sieb, 2016) confirming the possibility of applying special relativity in psychological studies, allows for the inclusion of a possibly missing link in Gray's and Eysenck's personality theories, which link will be primarily based on a series of feedback processes, extending from the septo-hippocampal system to the prefrontal cortex, and with additional extension to the known neuromodulatory system influencing both BIS and BAS, and involved in a number of psychological and mental disorders, as confirmed by neurobiological studies, namely melatonin and orexin.
Conclusion
Reinforcement sensitivity theory, through Eysenck's personality traits theory and behavioral laws, explained a number of disorders that can affect personality, as a result of sensitivity of both reward and punishment poles in the extraversion/ introversion and stability/neurosis axes framework, and made Jeffrey Gray consider impulsivity as a major milestone in defining normality and abnormality, this in accordance with personality traits that determine vulnerability to various psychological disorders as a result of reward and punishment systems sensitivity to positive and negative reinforcements.
The sensitivity of behavioral activation and behavioral inhibition systems to the expectation of reinforcement and its proximity in time and space, eISSN 1303-5150 www.neuroquantology.com will lead to sensitivity of these same systems to spatiotemporal reinforcement, either in the past, the present, or the future; so that this space-time sensitivity will distort the concept of time in the individual causing a desynchronisation between psychological time and physical time, which, in our opinion, paves the way to talk about special relativity in psychological studies, especially after confirmed relativistic approaches in the field of neuroquantology.
The hippocampus has become more than a simple cognitive map with its place cells providing for goal directed behavior. Its recently discovered time cells and grid cells transformed it into a kind of global positioning system (GPS) with an amazing ability to represent space within the brain, and still more in a cognitive processing the speed of which simulates space-time in Einstein's physics; so that this navigational system allows for the compression of time, and mental time travels involving autonoetic episodic memory, as described by Tulving; and all this, through linking experiences, separated in time and space, within a cognitive and affective processing complying with the law of acceleration, so that spatiotemporal events interpenetrate each other within the hippocampus, and grid cells start filling the gaps between separated events, therefore, giving a complete and integral description of an experience allowing to be replayed again through an integrated activity of the three types of cells (place cells, time cells and grid cells); and thus, the hippocampus represents precisely the key structure in the matter of re-experiencing or expecting events; and its diffuse connections within the septohippocampal-entorhinal-prefrontal circuit elucidate its spatiotemporal sensitivity to reinforcement.
Psychological space-time sensitivity looks like a blend of various concepts and theoretical frameworks, and the complexity of human behavior can only be understood and explained through an integrative view which we have abandoned in our dealing with the humans, and got engaged in investment in cybernetic systems and the products of intelligent technology; thus, what followed from this is the development of machinery at the expense of human person, but more, it became the cause of disorders, abnormality and deviation from human nature, and smart phone addiction is best a good example for this; so, can this be a call for getting back to the roots of science : philosophy; and experimentally testing these roots while relying on what we achieved as scientific and technological development, starting from the concept of spacetime which in fact is a philosophical concept .
